Chemical investigation of the leaves of Putranjiva roxburghii has resulted in the isolation of two new triterpenoids, putralone, a novel 10α-hydroxy-25-nor D:A friedo-olean-9(11)-en-3 one and 3β-acetoxy-cycloart-24-en-23-one, along with a rare hopanoid, adian-5-en-3β,29-diol. Other known triterpenoids isolated from this plant are 3β-acetoxy-adian-5-ene, putrol, putrone, putranjivadione, roxburghonic acid, friedelin, friedlan-3α-ol, oleanolic acid and erythrodiol. Interestingly, putralone is the first example of a naturally occurring nor friedo-oleanane triterpenoid having a hydroxyl functionality at the C-10 position.
Putranjiva roxburghii Wall (Euphorbiaceae) is a dioecious, evergreen tree found either wild or cultivated in all parts of India. The leaves and fruits of the plant are used in traditional Indian medicine [1] . Previous investigations of the chemical composition of the plant showed that it is a rich source of D:A friedo-oleanane triterpenoids [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , sterols [9] , saponins [16] [17] [18] , and flavones [19, 20] . In the present communication, we report the isolation and characterization of two new triterpenoids, putralone, 10α-hydroxy-25-nor D:A friedo-olean-9(11)-en-3 one (1), and 3β-acetoxycycloart-24-en-23-one (2) , along with a rare hopanoid, adian-5-en-3β,29-diol (3) [21] . Other known triterpenoids isolated from this plant were 3β-acetoxy-adian-5-ene (4), putrol (5) , putrone (6) , putranjivadione (7) , roxburghonic acid (8) , friedelin (9) , friedlan-3α-ol (10) , oleanolic acid (11) and erythrodiol (12) (Figure 1 ). Interestingly, putralone (1) is the first example of a naturally occurring nor friedo-oleanane triterpenoid having a hydroxyl functionality at the C-10 position. The structures of the isolated compounds were determined mainly through the use of 1D and 2D NMR techniques. For 1, the deduction was confirmed by X-ray crystallographic analysis.
Putralone (1) {C 29 H 46 O 2 Na [M + Na] + 449.3390, IR absorptions at 3515 (OH) and 1714 (C=O) cm -1 } exhibited a positive Liebermann-Burchard reaction for triterpenoids. The 1 H NMR spectrum of 1 displayed six methyl, three-proton singlets at δ 0.63, 0.90, 0.91, 0.98, 0.99, and 1.06, and one three proton doublet at δ 0.93 indicating that the compound is a nor triterpenoid. The spectrum also exhibited a one proton double doublet at δ 5.61, ascribed to a tertiary double bond in 1. 13 C NMR spectroscopic data of 1 was comparable with those of putrone (6) [3-oxo-25-nor D:A friedoolean-9(11)-ene], except that the singlet for C-10 (δ 74.8) appeared very much downfield by 36.0 ppm because of the presence of a hydroxyl function at C-10, which was difficult to acetylate. Detailed analysis of the 2D NMR spectrum provided further structural information. Evidence for a hydroxyl function at C-10 came from the observed HMBC correlations of C-10 with H-1 (δ 2.06), H-11 (δ 5.62) and H-24 (δ 0.67). showed, in addition, cross-peaks with a signal for carbonyl carbon (δ 214.2), pointing to the presence of a keto group at C-3. The location of the double bond at C-9(11) was evident from the HMBC correlation of C-8, and C-13 with the H-11 signal ( Table 1 ).The relative stereochemistry was proposed by NOE correlations, which showed that H-23 (δ 0.93) and H-24 (δ 0.67); H-8 (δ 2.34) and H 27 (δ 0.91), and H-26 (δ 0.90), H-18 (δ 1.56) and H-28 (δ 1.06) are in the same plane ( Figure 2 ). On the basis of the above data, putralone (1) was concluded to be 10-hydroxyputrone, although the stereochemistry at C-10 remains to be proved conclusively.
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Mukherjee et al. Finally the detailed structure and stereochemistry of 1 was established unambiguously from single-crystal X-ray analysis (ORTEP diagram in Figure 3 ). The absolute configuration has been assumed on the basis of the identical nature of the CD curves in both compound 1 and putrone (6) , and also X-ray crystallographic inferences.
3β-Acetoxy-cycloart-24-en-23-one ( Table 2 ). The evidence suggested that it was identical to 3β-acetyl cycloart-24-en-23-one, reported earlier as the acetylated product of cycloart-24-en-23-one-3β-ol [22] , but not so far isolated from a natural source. The effect of 1 and 2 on the unusual bi-subunit type IB topoisomerase of L. donovani (LdTOP1LS) was examined by plasmid relaxation assays. However, neither compound exhibited any inhibitory activity.
Crystallographic data and data collection parameters
Crystallographic data for 1: C 29 H 46 O 2 , orthorhombic, space group P2 1 2 1 2 1 , white, a = 6.1914(5)A 0 , b=13.953(1)A 0 , c=28.229(2)A 0 ,V=2438.7(3)A 0 3 ,T=298K, Z=4, Final R(I>2r(I)), R 1 =0.0863, wR 2 =0.2042, GOF=0.92, 40,886 reflections were measured (6536 unique,R int 0.215) on a Bruker P 4 diffractometer in the range -8< h < 8 , -19< k< 18, -38< l <36 operating in υ scan mode and using graphite -monochromated Mo-K∞ radiation (0.71073A 0 ). Semi-empirical absorption correction via eight scans was applied.
Structure solution and refinement:
The structure was solved by direct method based on F2 by a full matrix least -squares techniques using the APEX2 program. All hydrogen atoms were located by Fourier synthesis and refined isotropically without any constraints and restraints. The final refinement gave R 1-0.0863, wR 2-0.2042. The crystallographic data in CIF format have been deposited in the Cambridge Crystallographic Data Centre as supplementary publication number CCDC, reference number 846442.
Experimental
General experimental procedure: TLC was carried out on silica gel 60 F 254 (Merck) plates and compounds were visualized by spraying with Liebermann-Buchard reagent followed by heating at 120°C. Column chromatography was performed on silica gel, mesh 100-200 (Merck). The mass spectrum was recorded on a Q-TOF-Micromass spectrometer. IR spectra in KBr pellets were recorded on a JASCO FT-IR Model 140. Optical rotation was recorded at 25°C in a P-1020 JASCO polarimeter. CD spectra were recorded in a JASCO J815 CD spectrometer. 1 
